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PIF7是 PIFs（PHYTOCHROME INTERACTNG FACTOR）家族中的一员，参与植物遮荫
下生长素的调控。我们发现在 pif7突变体中遮荫对 TAA1的抑制作用消失，说明
PIF7参与遮荫对 TAA1 的负调控。TAA1突变体 sav3-2中，遮荫对 TAA1的表达抑
制正常，说明遮荫对 TAA1的负调控并不是通过对生长素途径的激活负反馈调节
TAA1。 
实验室其他成员发现 TAA1启动子 P1-d区域介导了遮荫对 TAA1 的抑制。 
TPB2（TAA1 Promoter Binding 2）是一个与 TAA1启动子 P1-d区域结合的蛋白，
参与植物避荫反应和高温反应。我们发现两个 tpb2 TDNA插入突变体中遮荫对






长素合成部位共定位。带有 C端 YFP标签的 TPB2（TPB2-YFP）定位于叶绿体中。
通过生物信息学分析，我们发现 TPB2中有叶绿体定位序列、核定位序列。通过
对截短的 TPB2在原生质体中进行亚细胞定位，我们确认了 TPB2 N 端有叶绿体定

















  VIII 
TPB2与 PIF4有相互作用，说明 TPB2有可能通过与 PIF4相互作用影响 YUC8的
表达。PIF4是位于细胞核的转录因子，双分子荧光互补实验发现截短后的 TPB2
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Abstract 
Shade avoidance and high temperature reaction require a complete auxin 
synthesis pathway.Tryptophan transferase TAA1 and flavin monooxidase 
YUCCA-mediated auxin synthesis pathway is the main route of Arabidopsis auxin 
synthesis, which mediates the response of shade avoidance and high temeperature 
reactions.  
The expression of TAA1 was dowm regulated under short-time shade treatment. 
PIF7 is a member of the PIFs family that participates in the regulation of auxin in 
shade through phosphorylation and dephosphorylation. In this paper, we found that 
down-regulation of TAA1 disappeared in the pif7 mutant indicating that PIF7 is 
involved in shade down-regulation of TAA1. TAA1 expression is normal in TAA1 
mutant sav3-2, indicating that the negative regulation of shade on TAA1 is not 
regulated by the negative feedback of the auxin pathway by TAA1. 
Other members in our labrotory found that the TAA1 promoter P1-d region 
mediates shade inhibition of TAA1. TPB2 (TAA1 Promoter Binding 2) is a protein 
that binds to the TAA1 promoter P1-d region and participates in plant shading and 
high temperature reactions. We found that two tpb2 TDNA insertion mutants in the 
shade of TAA1 expression inhibition disappeared, indicating that TPB2 involved in 
shade on TAA1 negative regulation.  
We study on the functionality of TPB2. tpb2 mutants have obvious defects in 
simulated shade and high temperature. 5uM concentration of auxin analogue Picloram 
can restore tpb2 short hypocotyls under shade. The content of auxin in tpb2 mutant 
was significantly lower than that in wild type, and TPB2 affected the synthesis of 
auxin in shade. In order to further study the function of TPB2, we first analyze the 
expression of TPB2. Through the analysis of GUS locus, it was found that the main 
tissues of TPB2 were localized in the young leaves, root tips and vascular bundles. 
TPB2 (TPB2-YFP) with C-terminal YFP tag was located in the chloroplast. Through 













  X 
and nuclear localization sequence. By subcellular localization of truncated TPB2 in 
protoplasts, we confirmed that there was a chloroplast localization signal at the 
N-terminus of TPB2. Removal of N-terminal TPB2 is localized in the nucleus, but its 
nuclear localization signal is not the predicted sequence. 
tpb2 mutants weaken the elongation of hypocotyls induced by high temperature. 
High temperature treatment induced PIF4 expression, and thus activated key gene of 
auxin synthesis YUC8 expression, thereby enhancing the synthesis of auxin. The 
expression of PIF4 in the tpb2 mutant was normal while the expression of YUC8 was 
absent, indicating that TPB2 may be in the downstream of PIF4, while in the upstream 
of YUC8. In the yeast two-hybrid system, it was verified that TPB2 interacts with 
PIF4, which indicated that TPB2 could affect the expression of YUC8 by interacting 
with PIF4. PIF4 is a transcription factor locates in the nucleus, and the interaction of 
truncated TPB2 and PIF4 has been confirmed by bimolecular fluorescence 
complementary experiments. It is shown that TPB2 may participate in auxin 
regulation by truncating into nucleus and interacting with PIF4. 


























YUCCA（YUC）家族介导。TAA1（Tryptophan Aminotransferase of Arabidopsis 
1）[2]及 YUCCA（flavin monooxygenase-like proteins, YUC）[3] Tao等人发现
TAA1是遮荫诱导的生长素快速合成水平变化所需的关键酶。拟南芥 TAA1基因突




























































图 1-1 TAA1 和 YUCCA 参与生长素合成 








芥 PIN家族有 8个成员，PIN1-4和 PIN7 有一个长亲水环，称为长 PINs，一般定
位在细胞膜上；PIN5，PIN6和 PIN8只有一个很短的亲水环，称为短 PINs，定位
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